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(57) Abstract: 

PURPOSE: To obtain the switching system suitable for 
transfer of a burst data cell in the PVC mode. 

CONSTITUTION: A PVC allocation circuit 1 3-i is provided 
corresponding to an output queue 14-i of an ATM switch 
1, and a PVC of burst data is registered as passing 
allowance identification information when there is a 
margin in a band of an output line at the arrival of a 
head cell of each of burst data. Each cell having the 
same PVC identifier as the registered passing allowance 
identification information among arrived cells 
thereafter are inputted to an output buffer and other 
burst data cells are all aborted. Thus, even when plural 
burst data going to a same output line in the output 
queue of the ATM switch are in contention, since other 
cells than a burst' cell arrived first and whose passing 
is allowed are all aborted, the cell is inputted to the 
output queue within a band and burst data receiving the 
effect of cell abort due to overflow of the output queue 
are localized. 
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VCiiJ^[H]?§l 3- i S:^tt. S-A*— ho'— rJ'CO^tlg 

n-5WT. Ui:^=^^3.-(c:«»i^w«gH(*iTL*^-t:;i'75iA 
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y^m^(Dxt]mmf)^^mmmzmr^^xmxLx^rz 
-^n^tKD^cm^ji^mmm^z^mLx^^^rziz) 
^rz\tm&:<Dn^<D/'{'-7s hy'-y^zm-r^^jKD^^ 
iiii^-tt. m<D/'<-xhT''-^\zm\^rz±:Mtmm$i^w. 
•r^<^o\zLrzz.h^^mt'r^±)imm:^^o 
cit^^2] ^n-xhy'-^cD^cm'^ji^'^mmLrzm 

^mmi^. &j^^w^x^^m'^\t±m9cm±jv<D^y 

mm^^t^f)^'S'f3^\z^'D xmmT^^tmmr^^t^^ 
n^'r^<^v\zLrz;ih^'^Wit't^m^m i \zmmco 

c»*JS3] ^ii!^t}\B\um\zmm(Dmm'ikm.^mmL'X 
^/^-xhy'-yco^m-iiji^mmvrzm. m^t 
m^)v^\!i^ti^^^\^timu<D^mm^u\z^r5^^x 

^o\z\.fzz.t ^^mh-r^mikm 2 \ztm.(D'^^L}vmm 

n-SVC I (Virtual channel identifier) . VP I (Vi 
rtual path identifier), ^fzU, Z.tl>it:^^■^Ltzm 

t^z.ii ^f^Wiii-r^m^m 2 sfe«is*js 3 
n^'n<73 y ym^ ^ti^{^nA^(DmtjWi 

iiitJ^a.-1i:im\zmMt:$'f^l'rz/-^~7. hy^-^o^m^i 
If ?S ^ 13 -r ^ * CD :^ ^ ^ © t , 

■b:ji'^±$itiiti^:^-\zwm-r^tmz. ±t25tsi-b;u 



<?5 ffi Isl^l-^* b Ttt^<75 fcti + 3. - ^ jggg b 
D, 

H«[l2$iJffli^S*«> ±f2m:/7lHl^(cMtti-r^#A'-X h5= 

cDe>-^ffi©;N'-x vy'—9\zm-r^-^)vowm\z%m-^ 

[li5tc]S9] ^ll5:<DA;'7A'r';7x-f <i:«l§:om:^jA'f -j? 
nfrvV (-fe^U) S:#-lr;K^'\-y^1f?gt-Se-:>T±IBM 

n*^«m:^A'f -^x-r ICS 0 ^j-tt?. ATMx-r •;/5">i' 

i - ^ T -5 A' :7 5- ^ ^: U ^ ^ t , 

±IB«&® A:'3/N'r 31 -r e. 3t£3^J6^j (ciiM-r -5 ir;l^ 

->u 7 )\'fs.^)\mz-^wf^fz.^<Ty^m\L^Wiiz. 
^'jA'f i^x-f ictg o»tt*fc«)<?5^j-ss#©t A^ e.i^c 0 . 

±faSiJ^ai^S75i. ±fBtB:'34^:x— MJSl'A'-X h?^-:S' 

\z^^mm<omM^^-rrzisb(om 1 (^ui^T.^'^mt. 
±faffi;'3=*^3.-*fjc;cfigffl4'«A--x hT^-^'wsJsim 

a'-t; h7'-^'ro5tii-fe;p*^SiJlfbfcPt, S-tr;b*lltt 
■r'^€l±l:'3=^^:i-<!:mbfcm 1 O ^->*7.^^e7Site« 

-r^^2<?D^->*x5'¥^is:(c±iB/N'-7. hf—s^nmsm 

U ^l9:4'OKStH:'3^i-fc3§*ab, 

A'-X h 7^-^57 05tSM-fe>lHi^i1-ro-feJl/*tiiMbfcB#. K 



U ■>-x ^ia:lcIBtg ^ t wttlJEigM IC^E: b T, 



•fe ;u ^& ta + 3. - 1 *f b ±tB^ 2 CO u 
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m^no ^t^^mtt^ AT u:^-r y'^>^i^xr- 
mm^m^rz\t±nE/'^ u/ :7 t u ^^^(ommthti^ 

T^fSffi 4- ICS^^;^ -5 C <i: ^#tS: <i:-r ^ if 9 fcK^ 
CO 0 0 1] 

^n^ATIvIX-l- ^y^>^>'X7^AtC^t:)0. ^tc. P 
VC (Permanent virtual connection) F tffTt^-tT 

[0 0 0 2] 

HiiUT, SVC (Swi tchedvirtual connection) 
■t— KchPVC (Permanent virtual connection) 

[0 0 0 3] SVC^-H^i. PfS^ (UfigS!) 0#(CA 
TMX< ^y^>^i^7s^AP^X^m\^f^VP I /VC I 

(Virtual path identifier 
/ Virtual channel identif 

i e r) ^f^-^L, ji-^^ >^^^^(Dm^L^lmm\z^ 

U^(Drzist>(Dmi^^m^'r^^O\ZLX^^^o Z.(Dti 

0iMX'^jimf)^m^(D^^p^\ziR^'DXiDK) . ^mtim 

[0 0 0 4] zn\znLx. pvc^-Ht^, ^^(om 
mts^r^\zj'isbm^m\zvp i/vci ^^lo^xxid 
mmi&mt)mm\zm'm\3im^\zMmx^^^o\zL 
rch<Dx^^o pvc'E-\'(Dmm\z'D\^^x^t. atm 

v5^>^vX7=-A[^Tti, ±tas VC^- KTfro 

Ti^ifcvp I /VC I n}t^(D-mmm^^^mLx^'^^rz 

ae). |wi-' M ; ^ ? [£j^tCf^7;>^^PVC^-Kc?)ffija:<7)/\'-x 



t^u-Dfzmm-^Mtmmit^'^^mu^^v^mizm^. 
[0 0 0 5] z,<oj^oUii)imm^\B\m'r^rzsb\z\t. 

iii}^x^^+^w^yy7^m^^ist^mMLx^<^^. 

$>^^'^\t. P VC^:-Hiffi*^^e)<7)A'-X hT'-^COiH 
[0 0 0 6] 

tS, 1Mb i t-l Gb i t <?:>Sfzt>:5:^<S'&^>**5;t 
y r ^'^^)<D^mf)m±U%<Dhfs.^xV^^^. ^^r'J 

[0 0 0 7] ^tz. PVC^r-h'CO/N'-XhT'-^Mfi 

mmmf^mMx^r. i^^mm\z^n^mm<Dmm^^ 

m(omnm^^'fu±.vmzm^. m^u^y'^f^^^<^ 
m^x^momm ^o\z\^tzATU7.^ v^-y^ 

zyTs'rL.^UmX^X. m^\t. 1 0 Mb i t gScD5='- 
^^ 1 5 OMb/s ^igfCJcO 1 0 OmstATT^iiT' 

^^jK^WLi sTyn^m^i^tzm-^. ±.m\.tz^mM% 
<Drz^(Dmmnmf)^'r-i^m.m<Dm^nm^m^. 

P^Fsl^iy D ir -y-cT^fiO^litg:^ ^±tf ^ c: <h lick o T^^ 

m\z\tmm-t^^^o 

[0 0 0 8] i^mncDmmt. a'-x hv^-^c^Mtttc 

mX^fz^&'&nrzATUT.^ v^yifiyX'rh.^^XSA 

TM't)mm:fj^^m^'r^z.t\z&^. 
[0 0 0 9] ^%m<Dm<Dmm\t,. &tti:^[Hi^^ocoA* 
yyy :^'^^)^mf)^):t^mn^^mxm^. pvc^-h 
<Dn-7. v^-^^^^§i<mmx^^^o\zi.tzAT 

MX-I- y^y^i^7.'rL.^XUATU'^)Vmm-n^^^ 

^'r^z.h\z&^. 

[0 0 10] 

*^0jCDATMX-r ^;/5^>^vXT-A*3«i:U^ATM 
ii;U$*Jia?l:;5S:-eti. [Hl-tB::^;[Hl^tCf^:^^^tg&coA-X 

h'T-^trnf^mzmU'DXT.^ y^y^yy.^i>.\zm 
x\^x^rzm'^\z. ^n^'no/\'-x h^-^co^is-t: 
;i/SiMP?tci#3^$n/i 1 ^^rz\t,m.^(Dn-7. hy"—^ 
\zm't^^)\^(D^^mm'^-^s m(Dn—7.h'r-^\zm 
\^fz'\iM%mmwm'r^^o\zum\ytzz.t,^i^mt.T 



[0 0 11] :z:ix. ±:)U(Dmm/^M(^MWt. 
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iiii^-tt, ^m\z^mm^^^^\z9cm±)\^'^mmLrz/'^ 
-7.h'T-^\zmLx\t. ^nmLfz^ji^^xmrnM 

CO 0 1 2] ^\zmmr^L. mtj^m^jt^^z 
hr''-^(D^m±jimmLtznj^.x±mi^mmmzm 

7.h^-^<Dmm^n^x^u^^^mjz^n\t. 

[0 0 13] _Lieiiiiff§/N*-x hcommmntLx 
cm^mm. m^^^. VC I (V l r t u a l c h a 

nnel identifier). VPI (Virtual p 
ath identifier), V P I ^ V C I VP 

I cD-as, vc I (D-m. ^rz\tvF i ^vc i 
Lfz^co-^^mmx^^o 

[0 0 14] 

X h^-^co5til'tr;i/Sim&^.'S;-e^^/N'-x Kt^'-^o 

^ ic 1/ ^ T ^ tcPm-r ^ ir ;u O il:T ^ J^«5[L31 
m7&^n^Lrz/'^-7shr''-^\Z^^^X\t^(DW:(D 

3\mt)i<^±x^mmx^^^o\zi.x^'^^rzisb. mm 

\z^^±)V^m-f)^±X(D/'<-7sh\z^RT^:zt^\3lM 
X^. -trjl/J^StlESUTSi^^n^^^A'-X hy^- 

[0 0 15] ^fz. *%B.qtCci:ntf, 

mmmmr^^o\zLx^^^rzid. ^mtimmnft^^zm 

tt'tJl^—mmz^m-r^<D\Zii:-mf<s:/'^y yr:^=eV<D 
[0 0 16] 

[mmm] mi\t. ^^B^^Mffl-r^ATMx-r ^yf^> 

^vX^A^fctiATM^S^ISOt^^^g^O 1 

To 

[0017] EIIC^SV^T. L 1 - i (1 = 1 ---N) tlA 
f3^^>. L6-i (i = l-N) ^it±l:/J^<>'^^^ 



0, znib<D^^ >\tytmn^rz\tmm.mn(Dmxm^ 

gy^^-yh (ATMiz:;i/) <^:teil&-r^o ^OLl-i 

1 - i t^m^fjiLx. gijAti, a^^^tctssg^ 

n^J!jDA#[HlS§ (S^^t/^t^tocOX-f -y^^^i/XT-Alc: 

^g^$n5E^^^[iI£§) ^^^uti^^^o n^x-r-y^^-, 
2-i (i = i-N) itmnx^m^mz^^iri^ntziBi 

tcg^ig^n, ai®A*xLo<£:/rLT«-iEi^fflsa5<hx-r 

[0 0 18] Xtl^^>L 1 - 1 --L 1 -]Si^^ibAij^ 

ntz-^Mt. ^n-?nini^M3i[Hi£S2- i'-2-Ntc^5 
i^^x. vXxA^figfi^&DrcTt/m^^m. eii:7i.- 

[0 0 19] [Hl^fi[l3SlHl£§2- i T^^fb^-OL 2- i ^ 
tl/c;l/-7^^>^'ltfg(cSeoT, ^-f>L5-l-L5 
- l-L 5-NtCffl^$nrc-t:;l'ti, lEl^5a31[HJSS2- 

i--2-Nx-\z)imm. i^myu-M.m^. 
mm<D%M^^mzm:. ^n^^nffitf^-r>L 6- 1- 
L 6-N-\ai:^$n^o 

[0 0 2 0] x-r^y^n^> uf^a^i^j'iaf^^^v^tiis^ 
li^(??-tr;i/ (l^T> SfJ^ffi-trJU^a-^) ^^-r>L4t:: 
gD^J^tt. ©miilgSS tcgitf^o $fJ^9[HlSS3t^, SIf 
/N*X L 0 ^^LTX-r y 1 ^ J:LN'[El^5!lSlH]£§ 2 - 1 

-^z-^s^^mn-t^^mz. ±fB$ijWN*xLo^^LT 
v9-y^zy7.^i^\z^mrr-<^um'^mL^^ts±i)v^ 

^U. ^-r>L3tctB:b-r^a cco-tr;i/tl, x-r^y5^l 
\Z^r>Xy-^>'L 5- 1-L 5 - N<7)fsjn7$i^tclg 0 55^^t 
en, lEl^Sa^lHlSS^iloT, '$^9t<D^m^W'^rz\t.m 
COATMX'I' 'y^>^vX7^AtCg3l$n^o 

[0 0 2 1] ^2ti, umm'^z(Dmmm^^'r. u 

Ih. :^-i>:^=e^)3 2t,t^^m^-^nx^^^o 

L4 7:)^e>A:b$n;^c$iJW"t:;l^ti, $fJ?^ft-^J[i3i[Hl£§ 3 o 

X:^y'\l'-i^\zm.iLX^ritz^s $imA*XL O^^LT 

s^J^»y^^r■y•3 1 n«)f&$n^o mm-fu^iy^z i 

tS, ©J1Wfi^jffl31[plS&3 0^^e.Stt5^ofc^^y-tr--v^co 
if:>^lC^E;DTX-r ^ l ^SiSffiSlHlgS 2 - 1 - 2 - N 

^m'mT^tzi^(Dm^^mmn7.\.o\z^ii'r^. ^ 

rc, $iJ^yD-trit3 iTii^^^brcftilOATMX-r ^y5^> 
X T- A S tiS*^B95 (75 SiJISUff $S / ^y -fe - 

vii, $^J^)3lfi^^asIm£S3 0T-tr;i/tc53^iJj^n, ^-r> 
L 3 \zmii-^n^o 

[0 0 2 2] m^\t. *^BJtCJ;5ATMX-r ^y^^tOS 

:^mm^tmY^^umT^rz^<Dmx&^. atmx 
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1-L5-N) *fjCiriSttbn;t^g3S:<0+^-:7^ jl.^ 
1 2 - i ( i = 1 - N) , P VCfiJ^lHlSS 1 3 - i ( i 
= 1 ~N) *3ci:^>'F I FO/'^yyT 1 4 - i (1 = 1-- 
N) ;5^b«lfi£^n^o 
[0 0 2 3] -^OL 2 - 1 2 -NT^f^eM^iJfi^t-A 

gl^nfc^. ±IBffllS04^rL->^^;l.^ 1 2- 1-1 2 

-tr;i/;^^^^3. — y^;i/:$7i:^t^£:;-r^ttJ:^[Hl^L 5- i fC 
frt^il^^^tCPVCfijaiHlKl 3- i t'^A^o PVC 

fjj^iHjssi 3- Hi. ^ai-r^ffl^[B]^<7)^^s^fcj& 

F I FOnyyr 1 4 - i tC#t|&t-'&o ±fHF I FOA' 

[0 0 2 4] ±IBX'<^yf'lT'ti. SVC (Swiched Vi 
rtual Connection) FiiPVC (Permanent Virtua 
1 Connection) ^- F(?D 2 S^coit- tiX fC^t^ST^ C 

[0 0 2 5] SVC^:-Hti. IJ¥^^P#tCX-r -y^^KT^ 

A;b^-f >L2- l-L2-NCO-5"^c^^g^ 

^-r>L 5- 1-L 5 -NcDlHiaiiS^®A^C<htS;:t 
l/^o fifoT, F I FO/\'^y77 1 4 - 1- 1 4 -NCOS 

T/h^<-r^C<h;0^-C^, PVCfiJ^lHlSSl 3- 1-1 

[0 0 2 6] PVC^-HtS, W^'^'^^'O'^'r 

[0 0 2 7] P VC-tJ-— t:7.coPn1S,^ti, ^]^t^EI3tC 
^Tcfcolz, ^gScOA:^^<>L2-l. L2-N;5^e, 



- 1 HA:^$n-5-t:;ucoffl;</^ttl;'3S^^^^TL^^ C 

[0 0 2 8] —m-^. F I F0/N*->:7r 14-1-14 
-Nco^fflti. -?-nicAt^^n^-fc:;i/S;5<tti;'JlHl^o^ 
^co® H (I e: <h ^& mf ffi ^ b TISft ^ nx ^ ^ 

o\z. ^®^^A^-t;K7)atA7;>^-^P5rBm^u^c^'& 

AT-Sih. Y\YOnvyrif^W^t.f^'0.'^(Dmz^\ 



[0 0 2 9] ±t^mmznmi^X. *%BJTtt. 



o\Z. F I FO/K^y 7T^co-ir;UA::^^jlS?Wtc${Jia?-r 
-5fc66c^P VCfiJSlelSSl 3- i (i = l-N)^iStt 

[0 0 3 0] *5!0JTti. ±f2P VCfiJ^SSSl 3^i, 

p V c H co/N'— 7. h y^—^<D^m±ji:^^mmLrc 

^i.thti/'<yyy<o^mz^.m^$>ti\t. ±m/^— 
T.h'r-^o^mmi^ (PVC) ^wMtm/^-y^ho^m 

m\zmmT^±m^mm<Dmmmm^'b'D/'^-y^ ^5"- 

31) ^ff3« t>b. 5feIl'tr;i/(7)iiJ*P#f::«^(^^?S;0^V^ 
ttnt^. P VC^^^-r^C^7^J:<$fell-t:;^<£|g^lx 
(A'^y >^r-^co*&*ft^L?^j:Vi) . ^(T^mtciiJlft-^*^ 

[0 0 3 1] :*:%Bjco^t)f8!¥7'J:^M0*JTl^, [tl-Offi 
:^lHl^T?g^(^/N'-;^h7='"^:^^^'&U^c^^. #VC 
fJ^lElSS^O^, g^co/N*— X Fx— ^<^^<^:31ja$-&. S 

A-;=; h 5=^-5' ^^aiaui^t)^^T'^i> m^coftfico/\*- 

ja?FSA-XhiaSUfW$S<i:UT§^$tlfcPVCti, K 
7. Fx-^^^^P VCS&^ifft»n;^t/^fci6. ffiiai^^A* 

-t;i/A^j^SE^n. pvcwmm\z9cm±:)im\\mLrz/^ 

-7. hx-^75^'Sf?^C;:C3ljai^SA*-7. h^T^cC^a 

[0 0 3 2] El 3 c750tjTt^. Astr^-f >L 2 - 1 <hL 2 
-Ntcl^PS^tciiJ«Ufc2-::)co/\'-7. 
5tlI-lr;i/7^^5fetCiiJ«Ufc^-r >L 2 - 1 co/S-A hy^- 
^T^^iliatS^S^b, P VCfiJ^lHlSS 1 3 - 1 ti. ^-f 



{^^^'Dm'^\Zs ±$d,mt}mu<DF i foa**> 1 4 1 
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[0 0 3 3] m4\t. m3(D7.-i y^\ZXf]^n^±:Jl 

f}^^t^'^t^^^tm/my^-)\^\'4o\h. ^f-^ 

^y^-;i/H4 0 2 "T-^ in-T.V^—^') (D^ 

7-fe;i/T^^c:<h^^'r*l7^^:7^— ;UH4 0 3 

y><-;UH4 0 4i. PfcOiSS'JIflBT'S.^VP I/VC 
I (PVC) 7^— ;UH4 0 5 <h^^b;'j:-r>Tt^^^o 
[0 0 3 4] X-r^y^^i. A:;^-t;i/O^^;/y'[t$gc0^ 

%s ai;^;4^rL— #^4 0 4tcJ:-3T, Cco-fe;U;^f^^<D:^ 

rL-:7-<;i/^ 12-1-1 2 -mz^^^^^t^^-^-^ 
:7-i'-;i/H4 0 2 fc^i^^^ (ftHir;!^) ^^"Tlt 

$S:^^*S^$nTl/^^J^'&, PVCfiJSlElSSl 3- 1-1 

m'^Wii. ^co-fe;i^c^>^>f-;i/H4 0 5tc-^^n^p V 

H4 0 5 t::^^^nTt/^^vc I (T^fit. VPlcoffi. V 
P I iivc I <h^-#:{t;b;^cM> ^^v^ticne)CD{itco 

[0 0 3 5] n-7.V'f-^'^m^^^^)\^<oo%. 9t 

13-1-13-Nti. >^^-;i/F4 0 5^^\ 
fflltij^^MS-r^o :7^-;i.H4 0 3lc«?7S^ (fiJ^ 

iaif^A'-T. hcDS^-tr;i^-e$>ntf. pvcfrj^iHissi 
3-1-13-N^i. wM^^n-7. v=f-^<Dmhm 

[0 0 3 6] SSfri/ EI3lZ43frt'5PVCfiJSlH]Kl 3 
- i CO lUMW^TK-r^Tfe^c ^':/5^^«f[ElK 1 3 1 

Ati'ti)i(D^/my^—j\^\^4 0i. mi^mTj^y^ 

-;UH4 0 2, mT^7iky^-Jl\^4 0 3. :^J:ZSPV 

cy^-)W4 0 s^i^^miiT^. 
[0 0 3 7] m/mn7r^y^'-)\^vi^^. ?s-t:;i/^7n-rft 
roj ^^tsm'^\t. ANDiEigSi 3 dtifi^ roj ^ 



^^^ff^O/X-X hv^-^'^cOP VC (iliSff^A'-X h 
[0 0 3 8] P VC/S VCU>^X^ 1 3 ati, Z.(DP 

^;0^S vc^-Fffitc^^^nTt^m^f. PVC/SV 

CUvX^ 1 3 ati^f^ rij ^ta:^L, ORmSSl 3 

ci-fi^ rij ^^ffl^^^it. ^/IHS^>^^-;UH7&^^ 
ji-fe;i/^^-r rij (Dm. and[ei£§ 1 3 dicm^ 

rij ^mil^^. -^lU^^ 1 3 e\ZXtl±Jl^'t(D^ 

h^-^o^ai^litr. "tr;i/^^®br^o pvc/s 

VCUv^XrJ^ 1 3 a;O^P VC^- FffltllS^^nTl/^n 
ORIhJSS 1 3 c ^i. AND[HlK 1 3 3 ^fc^il 3 5 

otii^^^* rij T75:ttnfr^fs^ rij ee 

-dX. :i<D^mX\t. AND[hIS& 1 3 3 ^fcm 3 5CD 
ffi :^ 1:: J: -r? T-fe ;pai ;^ ^ n ^ o 

[0 0 3 9] ±ffiPVC/S VC 1 3 a^co^ 

-Ft^S^ti, a^alIH]£S 3 TiiWi^ A*XL 0, ^-fnx 
>^:7a:-X[HlS§l 3 b<^:n'L.TfT^. m^^t. ^H^iti 
lHl^(7)P VC/S VCUvX3^ 1 3 ate. 

Ts vc^-f^^^ut4d#, ^^<Dmtfmm\zmi^ 
T p V c F TcD-y— b'x * If ^ nrcmAx\ 

K^T^P VC/S VCl/S^X^ 1 3 a^P VC^-F 

iz^m-r^o 

[0 0 4 0] :;i5(:fCP vc/s vc 1 3 a:^^*P v 

-t:;i/^^bTi^^«^fi. ^mmx^muz^T.^ 1 3 8 
ffls^v^-;i'F;5^w^ir;i^^^-r Tij ^^^rm^ 

\Z. ANDlEiSS 1 3 37;/^*fi^ rij ^mtlT^o Ccoi: 

ANDsssi 3 4;^?^ roj mt} (mmtjixm^m 

(D^fi'X. ANDlHlSSl 3 6ti Tij [titjl.. OR. 
iHlgSl 3 7-Cl/vXi$^ 1 3 8(750— FA;^LD^& rij 

tc-r^ciihtccto. ^^m/mmuz^7.i^i3s^mm 
^(Di^m rij trts^-r^o pvci/ 
vX^13 9lCti, ^^:/y®W[HlSSl 3 l75^e»U]:^^n 
^cP VCffi;^?t|S:^$n^<. ^^\Z. ANDIUgSl 3 3c^ 
rij ttl:^^^:. ORlElgSl3c, ANDIhISS l 3 d ^51 
LT. izU^^ 1 3 elZAtl-tJU^m^mtf^^^o C 
Oftf^trJ:0, /N*-X F5^-^(D$tggir;U75^SJS»t(CP 

[0 0 4 1] A;^-^;!^;^^!^^^^^^^^^^^^:^!^, 
^mm/^mmUi^Ts^ 1 3 8;&V\*-A Fx-^iSg^^"^ 
^r^^ti, ^^Sffl/^ffiUvXiS^ 1 3 8tti;^tl rij 

TSO, ANDlEiSS 1 3 3ti TO J ^mil-T^fz^. ^ 

^m/mmuz^y.^ 1 3 8^(Dm<D^^\rirt>nrji\^K 

^rz. cco^-^, ORlHlgSl 3 c S:ilUTOA:'j-fc:>il'iM 

^mtimmmmtrrtDnys:^^ z.<Dmii^x\t. /k-xf 
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[0 0 4 2] xti-tJi^^mm±i)i^<Dm^ (y^-ji\^4 

^ititjL. pvcuzyy.1^ 1 3 9\z^m^nrzPvcf)^ 
^y^mm^^i 3 laatKDPvct-^-r^z.^^^. 

-r-Sc^aiHlSgi 3 2<^ rij AN 
DlElSSl 3 4;5Wij ^[li;^^-r^o C<?5<h^. ANDIhI 
SSI 3 6ti roj ^ttitlL. ORlElSSl 3 7ti ri J ^ 

^m<D roj izm^^n^. z.n\z^D. m<Dmr:iW^ 

-X h7=^-^^^*iimu;^cP#, MA*-x hT^-r$7tc^^A' 

CO 0 4 3] xti^ji^^mm±)i^x^D. ^mm/mm 
ui^T./^ 1 3 s^mmi^m^^L. pvci/i^x^'i3 

9c^{it(hA;^-tr;UcoP VCfg;^!^— iSc-r^J^^tctt, AN 
Dlilggl 3 5 7^^* rij ^atlL. ORlElSSl 3 c. AN 
DmSSl 3 d^iibT> -tiU^^ 1 3 e (cA:^'tr;U^jS 

[0 0 4 4] gI3T^i, l-::5£^a;^lHlS&lC[tI0#[C^ilc> 

A*"X h 7=^-^5=^ OS Aw^;^?n 0 Mb/ s T% mtf 
[Hj^cD^^;^?n 5 OMb/sT^ntf, 1 t:)COtb;^j[El^ 

[0 0 4 5] m6\t. l-pcottil^lHl^iCtg^co/N^-X H 
^-^^M-rc:<^i^^"Ttg;^j:ATMX'f >y ^^co^^c^ 1 0ij 

-r>L 1 5- 1 \zMLx. m^(o^=^-y^ Ji^i^ i 2- 

11-1 2-lmt. ^^(DPVCWm^^l 3-11 
-1 3 - Im^. *ISC<7)F I FOA'>y:77 1 4 - 1 1- 
14-lm<i:. l^(7:>±:\y^i$^ 1 5- 1 

\zmm^nrz^mmmT"'':fjv 1 e - 1 t^m'fx$> 

[0 0 4 6] a-P VCfiJ^lHlSStS. |HlP$trtilOC0/\*- 

T.hy^-^L^^m-^u^^f}^. i-DCDrntj^Bim^zm^m-o:) 
pvcm^m^f)mn^nxi^^^rzib. ^mij^mxm 
mzmm^x<D/^-xhy'-i^^mrz:tf)^x^^o m 

7f}^ibmtj^n^i^-r^>^mn\zi:^if>Lrc^:jL-^^ 
(F I FOz-^yyT^^) ^mtiL. 1 s~ 1 

\Z. F I FO/N-y 1 4- 1 1- 1 4- lmc05>'fe;5^ 
<b±tS+^-#^lC*fiSr^F I FOA*u/:7r^iMW^ 



Cf^l^lHlSSl 3- 1 2-1 3- 1 m^P VC^:-HtC^ 
^T^ch, ±gB4#^(75PVCi»J^lHlg§l 3-1 IIC^^ 
$n;^F I FO/^^^yy 14-11 tCt^S VC^— 

-tr ;i/ € 51T :i <h ^ o 

[0 0 4 8] meomx^t. ^mf3\3\mz. ^mmz^i^ 
mi.rcBxm^<D=^n.-^$knrzm^^^i.x^^rcf)K 
^^<D^iL-^mm\zniLLxm\f^mmt;'^^y yr^^ 

[0 0 4 9] !§i7-^9t^, ±B^m6tmmmzmm 
^m/'^yyT^mmi.rz7.^y'f'mf&<Dim^9r: 

To 

[0 0 5 0] Ei7(C*5V^T, ATUX-f y^\t. ^SIeI 

milt, ^m/^yyy i st. jj^mmmi 9t. /^^ 

- 1— L 2-N?0^6M^JWfcA:^$n;^-fe;i/tl. ^am 
mi ixm^wi^m^n. z^^jTJi^U'^ji^itU'DX^ 
mnyyy I sizAtj-^n^o /"^yyrmmmmi 0 
{t. ^m^mi if)^^m^mL 1 Aizmti-^nrz-iDvco 

Fi/x^^j6. z.n^^m/'^yyT\zm^]^^7\^ux 
chbT^A^o ^fz. ±BZ/'^yyTmmmmio\t. ttj 
ti^ui^ 5 - 1 -L 5 - N^<D'tj[^mt}\z\3\mLrzm^ 

(D^^^y^x. *®/\*^y 1 8tcSc^ttJb7Hl/X 

SSI 9ti, ^m^-^yyy 1 8 7&^e^^ffl$nfc'fe;u^tii 
;^^-r>L5-i-'L s-N\zmmmzmD^\f^. 
[0 0 5 1] ms\t. m7\z^»^/'^yyrmm\Himi 
o<Dimmm^7r:irmx$>^. xtj-\rj\^<D^yym^s 
^<>L 1 4^'frLxpvcm^mmi o 7\zxti^n 
±i2Pvcfij^[Hi£&i 0 7t^, ®ia^^rFpj^n;^c/K 

-Xh7^-5^coiasiJ^^g^ (PVCcoWS) jEas^> 51 

i^^noo ^fz. ±l5PVCSiJ^[Hl£Sl 0 7frJ, m:t^4^ 
zL-#-^€:^<>L 1 0 0tca:^L, #^j^^-f^— y 

Jimn^^-i >L 1 5 2lcUJ:t;-r^o c:nic<i:D, 
i^^7 H1/X;>^^U (WARAM) IOItS^^. ^rr — 

#^icmr^stii^7Hi/x^^sg^tii$n. ^-r> 
L 1 5 o\zmt}^n^. 

[0 0 5 2] 10 3ti, ^51/^^^7 7-18 (13 7) F^tC 
>^7HUX (@^?i^7Hl/X, ^/ctiS?^fflb7 K 

ux) ^fstS'r^rcae)co;*:7 H i/x^^'JT*^o 



[0 0 4 7] dCOWfiKTti. 0iJA«, #^<7)PVCtiJ^ 

imssi 3 - 1 ico^^svc^-KiclS:^L.. ftfitopv 



[0 0 5 3] A^b-t^UO^^ii^-tt-f ^;HC*3t.^Tt^, 
^7Hl/X^*&iSSUTli^7Hl/X4^a--T*^F I F 
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h-y FU7.;?C^UWARAM 1 0 1 t,^iCr HU7.;^^:'J 

1 0 3ic^n^'n-7^-^ icJkTYVT.) iLx^^^n 

-So ±taS^ji^i^7 HUX^^rU WARAM 1 0 1 ti. 
l^'S. 4-. S^i^^T Kl/Xp^^:U WARAM 1 0 1 

±fSF I FO 1 0 4^^blRDffib;t^#7 FUXT^^'ff^c 

[0 0 5 4] ±I2^^7KU>^ (:;*:7HUX) <&fStg^ 
-ti-^/!:660:;i5c7 Kl/X;j<^U 1 0 3^^, S#i^^7KU 
XWA<hUT, ±fBS^j^^;^7 H1/X;<^:UWARAM 

1 0 l75^6ffi:^^nfcRfI[miBteLT4Dl/^/c:;;^7 HUX;0^* 

fz^m^vyy 1 8-\cDA;b-fe;Ucog#ii^7 Kl/;^<i: 
bTt)«^^nT*50. Ig^KJC:, A;bir;i/i::*7HU 
Xch;^?^?^^7^j:-r?^T. 1 8 <h^!^7 F 

[0 0 5 5] t¥oT. ^[HllBtitbfc-tr;i/<hIl-c0^a.- 

T7 HUXLTS#i^.^7 Fl/A^^rUWARAM 1 0 
\t^^^ti\.tz:^T Fl/X^#^^^7Fl^XWAi:b 
T. A:^-t:;^^^^51/N'^;/:7r 1 8 tcS^jXt^i:. :icoA 

A;fj-tr;^<i:»^/j:bT;i^7 Fl/A/^U 1 0 3 fzlBIg^ 
n^c7Fl/X<h-i^UT^0. [tl-:^aL-#^^t)::3-fe: 
;H/ 3 - F^^\ ;^^:7 F ux / ^ U fciBtt ^ nfc;i^7 F u 

[0 0 5 6] ^ilA-u/>^r 1 8;5^^)CO-fe;i/^^ffiLit-r 

[0 0 5 7] 'tji^mmmm\B}m I o s\t. m^\i. ^o. 

i^f^Sr-S :^ '^7 > ^ X ij 7 <^ :^ > F ft ^-r > ^ 
mi-^*'^>FxiJ7c7);^'^>F{a^5"x'>i5^b, ^ 

ti. ^-r >L 1 0 3 75^6-fe;u^^t±iL'r^^^3.-#^ 

[0 0 5 8] 10 2«, ^a.-#^i:*fJCLT*S?^ta 



L 7 F UX ^IBig-r ^ /ta6<?5?SS5[CDtBttx U 7 W L , 

'Am^mLT F i/x^a3^r^K^ttiL7 f ux^^u 

(RARAM) TS^^o ±IB;X^ij 1 0 2 7^>'&tB:'7^n 
fc^^tbL7 Fl^XtS, ^-r >L 1 5 1 <^^L,T, :;*7 
Fl/X^^rU 1 0 3 h^mz-^yyT 1 8lC^^t±iL7 F 
l/XRAiLT^^^n^o cntCct-i^T. #^ffiA*':/>^ 
7l 8c^±fB^:x-#'^<i:mr^^rL-^^6 

1 0 3^^'b:;i5c7 Fl/X^^*^^t±i^^^o ±IB:;*:S!^ 

tiiL7FUXtl> m^thLT Fl/X^^U 1 0 2 C0±fB 
^:i-#^<i:*t;S-r^tB1tXiJ7fC|Bti$n, ;i^lEllC|WI 
-^:x"S^(^4^:i.-^7^^-irXT^P^C?)^^aiU7 F 
UTstU^. §!^aib7 FUXp^^U 1 0 2;6^b^ 
-f >L 1 5 1 tC^^fcB^nfc7 Fl/XRAfi, ^JS^^i: 
U^fzisb. *<£ffi7FkXi:LT^7Fl/XF I FO 1 

0 4\z^m^n^. 

[0 0 5 9] ^i^mm'T'-'/jv 1 0 sn. ^tj^^^^ i 3 

Ntc^bv^^(7)U3— Fxu7^Wb. ^n-enccii/n 
- F X u 7 izm^m bff <h^^"#^{t$g 

(RARAM7 Fl/XtC^f^^-r-S) <^*&^-r^<:fc3 tC?^ 

;^cffi^^-i'^>^;^'i7>^ 1 0 6X^^±^i±rz[tii3^^- 
F#^^7FUXi:UT-^^^i:. F#^i:?^ 
jC-r -5 1/ 3 - F X ij 7 ^ffi b W^/^it It IS <h ^ 

m±] ^^Lx^^^m'^\t. ±mLrz^m/'^vyT 
^-y;uc7)$un-Ftc[^§ti. um^m3\z^'DX. 

$iJiai/N*XL O^^LT^^^n^o 

[0 0 6 0] mi 3\z^Lrzmmmm^-yMz^^'^ 

T. S7:c^tfi;^^^-F#^T}t^$n^2:5t7^i^±<:oi/ 
zi-Fx'J7tCl5l— <7)^^-S^^tg^bT*3< (h. m 

<Dmmxtji^^mtix^^^v\zu^o m\z. ^i$,mm 

i#g<737 Fi/xtc(^^=^3.-#^ rij 
rij cTD-trjl/^^S^^til^n, 4 53^(0 1 co^^T-ti;i/^ Hi 

^^xt^. 



[0 0 6 1] m9\^. EI8IC*5lt^P VCfiJ^lHlSSl 0 
7CD lSSS0*J^^"rHTfe^o ^^yy^tfflHlSS 1 3 1 • 
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\^^^m'^\t. ANDlElSSl 3 d;^^ Toj ^^ii 

[0 0 6 2] ^mm/mm R AM 1 3 8 ' ti. 

fcS^ORAMTS^o PVC RAM 13 9^ t^. 

rz^<r>RAW(!$>^o ^fc. PVC/SVC RAMI 
3 a' fri, ^n.— #^St'S VC^— H^T^^P VC^— 
H ffi 75 ^ ^ ft ^ r ^ Ac a6 CD O T ^ o 
(0 0 6 3] ^L, S VC^:"H^lcm^UT*n«, 
PVC/SVC RAM13a*^Wij O 
R[Elg§13clC rij ^Ihtl^it. ANDlHl^l3dfC 

1 8 icS^i^^-tt^o fie::>T> P 
V CWm\B\^ I 0 7\t. h COl^S^iit-rtC 

^ntS, AND[El£Sl 3 3^rz\tl 3 5(7)^:^75^ Tlj 
TTittn^^. OR[Hlg§13c^l rij ^f±5:^L;^d;i.n 

fj^^iuim^^^^mm-r^o ±fBPvc/svc r 

AMI 3a' 'xcoqE- HlS^tS. S^r^InlSS 3 e^J^/N* 
XLO. •7<n>-r >3'':7x— XIhIS§1 3 b' ^^LT 

CO 0 6 4] PVC/SVC RAM13a' 

A:ti-fe;Uco^a.'-S^tc*H.TPVC^-H^}t^ 

[0 0 6 5] xii-fui-^v^—y^ h^'-^<D9cm'tJi<Dm 

Ml 3 8' :^^^^m^^^f roj ^mijL. ^/m^ 
^^^=&Xi-t!:;U^(9^^-r rij ^^r^^fc. ANDlEl 
£&13 3^^ rij ^^mtiT^. dCDch^. ANDlElgSl 
3 4;^^ roj mti (*l7S^75^^^^nTt^7^l^^^O 
ft) cO^i^TANDlHlSSl 3 6;^^ Tij tB;^U. ORIhI 

s§i 3 7-ex-5^D-KLD^ rij tzf^o cmtCcfc 
0, ^^m/mmRAUi3S' A:'7-tr;L'C0^ix 

rij T^^s^^n^o ^rc, c:cD<i:#, pvc ram 
13 9' f^cDA;^-t:;Uco^zi.-#^i:*f;txt-^Un-H 

x'j7icti, ^u/^^t^TiBigs 1 3 1 ' I'^^^m^^^nfcP 

VCMTif^IS^^n'So ^^IC. ANDIH1SS13 30 
rij tt}:^ti, OR[hI?S 1 3 c ^ilLT. ANDIhISSI 

A-;^ h7'-^co5fe^-tr;i';^^?iJ«f^lcP vccD 

[0 0 6 6] Kti-\L)Vt'^9cm't)VX^'oXs T^figffl/^ 
fflRAM 13 8' h^^-^^'iSgffltf ^^T^^IC 



fi. ^{Seffl/f^^RAM 1 3 8' mti\t rij 

ANDiHiss 1 3 3t^ roj ^mfi-r^. m-DX. ^mm 
/isSfflRAM 1 3 8 ' ^(Dmo^m^m'ftytir'. ^tz. 

ORlElSSl 3 c ^MLXXti-tJV^i^m/'^yy 7 1 SIC 

[0 0 6 7] Ati-^jifiV-^-T. ho^mm-^DK^m^ m 

O^^r rij ^^L. ^^^/-IgfflRAMl 3 8' 7^^* 
^sg^^'^^T rij ^thtil.. Kz>. -Sc^aiElgSl 3 
2(Dthtl^^. PVC RAMI 3 9' tcS^^n^cPV 

cii^^yy^tfrmssi 3 1 ' ydti(DFvctf)^-^r^ 

Cch^^-r rij ^ffi:;^LfcJl'&fC, ANDIUgSl 3 4 
7^^* rij ^tti:fj-r^o dcDch^. AND[EIS§1 3 6ti 

roj ^tH:^b. ORlHiS§i3 7ti rij ^tiUj-r^Tz 

id. ^mmXmmRAUl 3 S* P^CDXtl-tJlO)^:!.— 

miz^m-^n&u^m^fs:^. 
[0 0 6 8] xtiiim^. mm-^jix&r)^ mmmxi^ 

ffiRAM 1 3 8' ^^*^ffit^.^^^L, PVC RAMI 

3 9' <DmtAti±ji<DPvc{m^—m-r^m'^^z\t. 

ANDlHlSSl 3 5^^ rij ^thtfL. ORlEl£§l 3 c ^ 

MLx. and[eis§ 1 3 d75^e>s^3^^-r^— 

[0 0 6 9] 05, m9\Z9f^VrzPVCm^^ 
m\t. l'^(D^zL — \Zl^(D;^—Xhv''-i^lyf)^m^U 
i^m^^l^fzf)^. UT. lC>C04^n.-tC?g^COA*-X h 

y^-i^^mrmmmiz^^^xm^^o 
[0 0 7 0] isiio^s, m3^rz\tme<DPvcmm]Bi 

[0 0 7 1] Xtl-tiMt. ^yyMVx\Bl^l 3 IT. ^ 

/m. mt&s mj. pvccD^y^-jii^^^^mi&m^ 
n. ^/m^^y4—)i\^mm^^t)\^^^'r roj ^ 

WtiLX^^^m'^lt. ANDlHlgSl 3d7^^ roj ^Ititl 
tU^i^ 1 3 e\Z^izJl^/^^->^atl^it^o C 
AM (Content-addressable memory) 1 3 f X 

H5^-^cop vc^rss-r-sfci&cp^^UTSD. mm 

fflT HUXF I FO 1 3 gti, CAM13fTffi^^n 
X\^^U^^7 ]^U7.^W^^rzisb(Dh<DX$>^o 7v^/ 

yo>tj^>i$^ I 3h{t. M:m^nrz/'\-7.hf'—y<D 
m^^ti^>h'r^tio>^x$>D. itftjiHissi 3 i 

M:m^nrz/'^—:^hy^-i^o:>m^f)^m&(Dwm^m 
^rzt^^of}^^pm'r^rz!sb<Dh(Dx. i':>(D^a.~\z 
mm-Ts by=-i$^<Dm&:^mm&.Tizm^^mi^^r 
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[0 0 7 2] P VC/S VC U'>'7.^ 1 3 ati, CKT^P 

vc=e-\^mf)^^f^^'r^rzsb(Dh(Dx\ t>u, svc 

^- F^fg^UTt^^J^'&ti. PVC/SVCUvX^ 
1 3 ali rij ORIilgSl 3 c ' \Z Tij ^ 

ffl;^;^-^:. ^/KS^;0^WXair;UWO ^^"T r i j c7)« 
S8TAND[hIS§1 3 die rij ^m:^^-ti-. 
3 elCA:^ir;i^^^c;5SSiija$-ti:^o fie-:?T. PVC 
fi){^[HlgSTti. h 5^-47 cD^Sti-t^-r^ ±)l^m 

31LT^. P VC/S VC US^'X^' 1 3 a^^P VC^:- 
F^fi^UTt.^^^'&ti. OR[HlS§13c' \t. AND 

iHig§ 1 3 3 * ^^cti 13 4' <Dthtif3^ r 1 J x-m-fn{:£ 

tiHilf)^ rij ^T^jibT'cCl/^o t^oT, CCO^^tl, AND 
lHlgSl3 3' ^fcfrSl3 4* cofcti;^;lc;Si;T-fe>imi;^;^i^ 
©JW^n^o i^. P VC/S VCU£/'X^ 1 3 ac^^:— 
KlS^f^. ©Jffll|ElS§3 75^e>, $fJ®A'XLO. ^-rnx 
>^ >^ai-;:<.lHlS& 1 3 h^lfTLXnOo 
CO 0 7 3] :k\Z. P VC/S VC l 3 a;^^P 

-tr;i/SiJlr^lC. ^yymmm^l 3 
PVCti. CAM 1 3 f fCT HlxXchUTA^b^n, C 
AMI 3 ff^^^At}PVCtM^^'f^Mmn'^<D^m^ 

m(Dm^^^^^^ttit]^n^. ^mmDom-^iz^t. or 

[HlS§13c' , ANDlHlSSl 3 d^ilLT. -feUi?^! 
3 e \ZXtS±Jl(Dm^^^^^^^ibn^o 
[0 0 7 4] Atl±JUf)^/'<'-7. h'T-y <D9cm-^)V<Dm 
(P^$&^^^^LTV^^J1^) tS, CAMl 3 f 

0€r^T rij ^^U, tt:6<[HlS§l 3 i f)^ (Tyy/y 

^>ti^>^ 1 3h(Dmi)^mm^m^r^^r^^^} z:t^ 
^-r^'&t', ANDiHigsi3 3' Tii^ ri J ^m^^-r^o 

C:<:o<h^, *^^7 Hl/XF I FO 1 3 g^^e>7 HUX 
^^t^ii:, CAM13f±Tt^. ^c^TKPXlCPV 

0>hTy-f'r^o ^fz. AND [Hiss 133' CO Tlj 
lhtl\t. OR[Hlg§13c* . AND[hISS 1 3 d€:MU 
T, tU^^ 1 3 e\ZXtf±JU^m^mt}^'ti:^. 

mmz^y)^ /x-x v^-y <D9tm±)Vfimmn\zpv 

CO 0 7 5] Xti'\l)\^m9m^)V'Qh^X. Tv^/y 

^yii^y^ 1 zh<Dmf)mm^m^x\^^^m'^\z\t. 
AND[Ejssi3 3' roj ^mii-r^o Cc^^^tt, 
CAM 1 3 f ICP VC(^)^S^td:fT*:)n-r. ORlHl 

ss 1 3 c ' <D\hti\z^^xtit}VM^m^m'rf^nr^ 

CO 0 7 6] A:^-tr;W:^i^iai^-t:;UC7)«^ («I7^^^^ 



rij T, CAM 1 3 f 7^^^) P VCT&^lE^^^Tfe'SC 
t^^^ti^if} rij T^j-^^^Jg-g-tC. ANDlHl£Sl3 4' 
1 J ^mti-r^. Z.COh^. CAM 1 3 i ±.(D^i5^ 

-t^pvctmm^n. ^t^vvc-hmm^tix^^rzu 

xF I Fo 1 3 gicfe^^n, Tv^/y^ytioyy 

1 3 h(^ffi^i*f'i7> h^'i7>sn^, cntccfco, iiii 

[0 0 7 7] Ty^/y^>ti^yyt^. ampiA- 
7.v'r-y(^mmm.(j>^mm\z. yx-xh^-^co^ 

CICO^^. §/\-X hT^-^^tC^^lffg^ft'Si^^ 
g;^^**^7^i^. cn^i. fiHJx.&£. P VCS(^^^^t^^-r 
5"-y;^€:fflSLT:fe<:^ffi^. -tr;u^%^T^^*S 
M^[El^iE!l3g[Elg§2- 1-2 -NfC. /N*-X hT^-^5^5t 
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